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(57) Abstract: A process for producing a fai comprising a triglyceride having a mcdium-cliain faity acid bonded in each of the 
1 -position and 3-posiiion and a highly unsaturated fatty acid bonded in the 2-|X)siiion, which comprises causing a lipase fixed to a 
porous ion-exchange resin sup|X>ri having a pore diameter of about 100 A or larger and specifically acting on the 1- and 3-position 
ester bonds to act on a mixture of a medium-chain fatty acid derivative and a sianing-maierial fat which comprises at least one highly 
unsaturated fatty acid selected from the group consisting of omega-6 highly unsaturated fatty acids having IS or more carbon atoms 
and 3 or more double bonds and omega-9 highly unsaturated fatty acids having ] 8 or more carbon atoms and 2 or more double bonds 
but contains no omega-3 liighly unsaturated fatty acids: a fat or triglyceride obtained by the process: and a use thereof in a food, 
feed, and medicinal composition. 
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# M ¥^ 5-91 887 -§-^^) o ^ b {;i £0 9^i^^^lSfP5iI5^ (6,9-;*-i? 
^ 7=':;{7 :/^(18:2 ©9), 8,11-3^ -r = (20:2 co9)^ 

L < {*5,8,ll-ai^ 3 if h y 31 >'^(20:3 co 9)) ^ ^ -f 5 flg ( 
\^ V ± V K) ^^^B: < Mit-r 5 :^^{-OV^X ^ . 

Ai 2:^mfaitmmTt>'^i&rxniK^i^x\^^^^mm^m^^x 

^{C J: o-r^^$tbTV^'5 (#M¥5-91888^^$B. #F?l¥lO-5708 

m ( h y y -fe y k) ^Mit-ts :l ti^m vxi-xi^ h ^tix^ h 
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Ji 75s h y ^' y -ir y K J3i «9 . Jig § y 

iry K^^/i/y-fey K^r^a^WMs^^:: i o 9 , hy 

T J: v^o 

:^^pj<^?ftflg«. hy^y-iry h'(Di,3^iz'p mm m^AK 2itiz 

-fey K^30~90iDol%, $f ^ L < fl30~80inol%, J; "9 * L < ti 45 — 
80inol%. t $f * U < tieO-SOmon-^Wi- S ibtL. 2^ 

Tt. ^- y - ]) y u i^m, 6.9-;^ v^oi s.ii-^-f =j -y- 
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5inol%Jei±. * U < }ilOniol%J^±. J: «9 * L < {*20inol%^^±-^ 

^ K Ufd h y j/ y -fe y Ki^25mol%£JlJi-^tp?ft^i. 1,3- 

ffmigfl*^;*^^ 2-'ec(;i v?jj^^-v-y y u:/M;&5*S'^Ufc K y 
y -fe y K^-atf^ft^g. ^ vWil,3-fi {c: 2-'f4{::£o9 
^i^^^«afpflg|ft^;&5^^bfc h yi/y-lry KiSr^tf^ftag^O^ii 

p°p X ^ A ffl * p°p ^ ^ * {f 5 r i: x>s t S o » ^1 ^ ^ tf p^p i L 
T, * fc:l^-:h >;/ U'^<^;^5l5?fiflg^^tf^^:i:p"p, T^-^m^ 
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Rhizopus delemar V — if 12. 5%7K ^ ?S 9 ^< — ifn^ : ffl 

^nt^o * /c!giJ(7)@^{btB#: ^ UT. -Ir ^ 5: y i!^ ia^^: (SM-10 : 0 

:$:;«f-r V') 25g^. Rhizopus delemar U — if 1Q%7K ^ ?^ — 

"^^^ : mmmm («) ) lOOmlt^lK-^ SOOmKD^^r-ir h (-8 

0°C) ^tt# P^^^er jcAD^Tit^&?f0^$-fryt„ ^UT. r 

K95%Je^_h'a ^T) (SUNTGA40S : f- :/ N y — (tt) ) 4g. * 7* D 
8g. ±tB@^'fli y ^^•-^f 600mg. 7k240 M 1^30°C-e48^rB^. m.W (1 
30rpm) b /cC ^ S $ -li: o S^&^T^. ^Jt^m^^ ^ . ^ 

T 7 ^ K v®?^25®»%#^-r ( h y ^ y -fe y k95% 

it^i-a SUNTGA25 ( >' h y - (^) M) 4gt 7" y /u®?8gO^ 
-a-i^ (SK) H^-fbSI^ ( Rhizopus delemar y ^n' — if. fe^Do 
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^(D^M^ t 1.x mi ^ U „ mMitX^fcV - if SUNTGA25(D 1 , 
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r <D,fg:^7i^ ^ Dowex MARATHON WBA(^ ^ 14 $ fc » 1" 
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SUNTGA25 : h y - (^) ) ^ mnmm t i- ^ Rjt^t^m^ ^ t^^x 
tcmm i h ]) ^ V ± V K) <^j3g^^*fi^ (moi%) (Dmitxmmi^x 

^ tbtc (D ^ ^ nm-t 6 :i t i-^^-^mxh ^fco {:i 46 v^ T 

8k8<Dj^^mi-immmi^^r2^}>^yy^- (hplo mt^izif^. 

^ -7 Y <f V -y ^ — (GO ^m^-a-tJitT^ft-r -So 
[HPLC:J>^ff?*] 

•)3 y K \ iS^^a :^ ^ A (Cosmosil 4. 6 x 250 mm 5C18-MS) 

: T-ir h ://T-t: h =^ h y (1:1) 1 ml/min 
^#^r«^ : 55^ 
iJ y 2>.-:^—-f ly^^ : 40-C 

[GC^tfr?*] 
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y K : Frontier Ultra ALLOY UA-17-15M-0. lF(15in x 0.25mm x 
0. 1 M m) 

;t7 7 A?^^ : 260°C-(rc/:»-)-290''C-(10°C/:^)-390°C (5^) 

i^A P : 310°C 

^ ^ ^) r iS 7s : ^ 
llii^ : 40cm/^ 

^ ;^ X /i^^m L fc h y y -t y k xxs ^ t) , 7° y 2 ^ ^ 

b/c h y i/ y -Ir y KfiSXS^T^iSo ^^f^^#{c <t 9 8 

-a-J* ^ T^^^^ifej^^Jiff 888^/j^5„ 

HPLC^^t^^-a-. h y y -fe y K^^J^^S U-</UT*^Bt-t-5 r 

bfc h y ^ y -fe y K) ^ apa (i.s-'fi*^ r 7 ^ K 

2-*^ ^nVu 5 ^ ®f ;&s *g -g- b fc H y y -fe y K ) «D E jSU o -f |11 
b{^i#B#rBl o r c7)HPLCi>t/f <t , 888, 8X8, XX8. XXX(^ 

fiJ-^^^^aj-t-S r ^ ;iST' ^ So fcflX^^ g 6<J i i-S8A8{t8X8(D5>-? 
Sa{C#^Ei--5 a^^'^ tjSAB. 8D8. 8G8*^ IrI b }^ B# PbT ^ ;^ 
b:^S'J-r 5 r i >6ST- 1 V^o 

GC:«-t;f t^^-a-, HPLC^tffX'^SUT' ^ /.e/i^o fc8A8. 8D8. 8G8^:$^ 
^ij -r -5 r i: tJS T' # S ( $ e> {;i . 8A8 ^ 88A ^ S'J i- 5 r t T' t S ) 
o b*^b, 888, 8X8, XX8«M{i;-r-5 r i /i^T' ^ -5 XXXfi:^^?(;i 

29 



BNSCXX:iD: <WO 03004667A1 J_> 



wo 03/004667 PCT/JP02/06702 



M 3 (o 3 mi^iimmn'i^^^-f- ^ t . 

<^fiJ-^(inol%) (mol%)(OM'^ 

smTGk25^3mmmmmi.tcmm 92.5% 18.9% 
suniG A40S ^ 3m mm^mi^tc mm 30.3% 27.5% 
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m. ^ m< :i txmmmm^mtc, mhtitimmi^m(Dmmm (moi% 



30 



03004667At_l_> 



wo 03/004667 

# 



PCT/JP02/06702 



m 



o 


CD 


O 






CO 








CS3 


O 


1— H 



o 


o 


1— < 
















o 


o 



o 



CO 



o 

CN3 



CO 

3 

CO 

66 



CO 






3 




CNJ 


CO 


CO 


CO 


66 


CO 


eg 









00 



o 
66 



CO 



CO 
CM 



OO 



CO 



CO 

od 



CO 



CO 

csi 



OO 



eg 


»— « 


CO 






oo 


66 






1—1 


uo 


CO 



OO 



CO 



o 


CO 


esj 








do 






r-4 


r— 4 


1-H 



o 


oo 


CO 








ci) 








eg 





LO 



O CJ 

O O 
CO ^ 



31 



BNSDOCID: <WO 03{X)4667A1J_> 



wo 03/004667 ^ PCT/JP02/06702 



m 6 

T7=¥ l^m^MM t ^ J\yy' ^ ^ U V • T/Wf^ ( Mortiere 
11a alpina ) CBS754. 68 <^ ^ v tZ/l^^— ;^2%. ^ ^ :^ S iJ' 6 

KH2P04 0.3%. MgC12 • 6H20 0.05%, CaC12 • 2H20 0.05%. i^a.m 
0. l%$r-^tf t^ife (pH 6.0) 1000L^2000Lii^^|5^i^*#{C Att, ffi 
^26%. ii^«1.0 vvm. jti^^SOrpm. JBE 1 . Okg/cm^ G(D0kWXm 

%m.wi^m^f^ih\^ft.o 2 g g ic5%^'/^ mm 3 

0 g (C4.5%t//W=i-><^ mm^A 0 g {Cl.5%i5^>'U'=' Sri^^^iJD 
L^Co ^e>{;i. 3 0 @ {c:ta^$r21'"C{::T{f -Ci^# ^ItJi^ LfCo 

i^yuri f^tg^ 7 0 g (cfem i:$*^16B g ^ T'Hiig L/Co 16 

0 Fp1<75i:$^T'r 7 ^ K ^m<?:>f'J'^«6i®»%{;i jg ir =7 

^K^-mmat) 1 12g/L^liit b}^Co t§#13 0 g {c-t-TMCT 

K:/^^55W*%i^A±-^^i-5 ?ftJ3t (hyi/y-ty k) (i^t^ rsuN 

TGA55J ^ntL. 

m 7 

(>!liN-fflilgSUNTGA55>lr ^ ^^S/^;;?a^40~41''C <b Lfc:^'g>£0 

^'^{t^M ( Rhizopus delemar jj /n' — te^liii^ : Dowex MARATHON 
WBA) 10g% 'J \^ y h # # 7 :^ 7 A (1. 8 x 12. Sen. ^431. 
Sml) {C^i^b. SUNTGA55t ;b r y /U^^1:2{C^-^ b/cr^-^^fll <^ 
— ^^^iJttii'C:* 7 b. iSii^SJ^ <^r^M b /to 'Jf^J. ;^77Ara 
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i^40.1mol%, 7. 31mol%(Cag L T 

m 1 xmm\^f^m<om'^iti&w^nm x^tzm^itmrn ( Rhizopus 

delemar i; -^^ : ± ^ ^ y (SM-10) ) ^ o T 

i^3O0 e T'# ^ ;h.fc ?ft^g 4' <^;<7 r y /U®?Omol%{t 32. 4% o „ 

> -B^lJ 4 (D J; 19 ^ft 4^ O 888c^ f ij -a- ^ i: C -5 1 1 . 6ino 1 

, ^/^;$a^^Ttf 6 r i /.e < ^M/iS pl^<t ^) . i^t^^ 88 
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±ifrclzhmi^h-r. + ^ Ci {^it $ -C V^ 5 r ^ P, i: o yc 
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m 8 

"ct u fc ^ 1 , 3-^ iz^mmmm^^^. 2-{4 Ki^^t^^-y-v / 
„ v^7t^^-'y-yyi/>^^-^^-t-5?*ig (hyi:^'y-i?yK) {c:ov> 

2;?^^^«^/^-r^^U7-T/U t:°-:^SAM1860 (WT.mm^m3 
589#) 3 ^^iJ>ffiUT. £0 9^i^^^tS?nJ3iil*M^-a W-r S ^ftflg (h 

y y -ir y k) {cov^T^^, ¥^5-91888-^ ^ ^ {cis^<^:^?sfej:i 

«\ ^ 7 • T/l- t*'•:^SAM1861 (mx«?f®^^3 

59o#) ] UT, ^ - h'm^^^-r ^mm (.h v y v ± v k 

) {^MUTfi, #||5}iio-57085#d:^$B{c:|B^<^;^?*{w tfc^SoT. 
A 1 2 ^l&fP^k?g14;!5S^g;nF3l(ij:^^ d^o A 5 ^l&fD-fkfi&tt. A 

^1235-^. FERMP- 15766) ] ^ i^m-t ^ Z t i'l X ^ . 8,ll-:r.^=i 
i^v'rO'^^-^^i-S^ftfli (h ]) ^ V -t V K) t;iMUTf^, i|#r?fl¥ 
5-91886-^ ^ $S (ctfi«t(D;^}i{c L /t ^ T . co 9^ ^ ^ IS |P J3i M ^ 
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^^^mm (i^A^ rsUNTGDj tW^i-) Ig, 8,ll-:3c^ 3 i^- 
5rl6W*%'^W-r5 tftjjg (igjim rsUNTG20:2j <i: l^-xf) lg*>'5V^{i5, 

8,11-^^ =^ ^ h V =^>m^24nm%^m-t^mm ium tsuntgmj 

tW^-T) let. Zf ]) Ji^m 2g, m^itmm ( Rhizopus delemar U 
— : Dowex MARATHON WBA) 0. 2g 5r U . 40°C-e48B# 

PbT. (ISOrpm) VX KJ^^^ ^tc, g^-fl^gf * «5 I^VNfcSJ^ 

n^/w-2-i>*;^-7-y yuy-f/^-^/y-trn— /U, l.S-^T^y 
-2-8, 11-31^ ^^-y-i^aiy^/U-^y-feo— /u$>5VN(*l,3-:^77'y 

p 7^-2-5,8,11-31^ :3 i^ h y ^ / /^-i/" y -t n — ty ^ 

tL-?'tt34%. 14%fc 5 ^^^*26%{C jg L^Co 

yi-^Sg. ±i5@^^i: y eoomg. 7K240m 1^-^ v^T , -fi^ij 1 i in 
m 9 

n ^ J^i^ 100g{c , -erij 7 xmtLSkZ^AO. ImoU-^Wr -5 h V ^ V ± 
y KO. 3g?l t), Ty:Sr K>^<z>@ii|X^i^a?)fc*»?/w 
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m I 0 

m 7 T-^#fc8A8^40. linol%^W-r^ h V ^ V ± I) K400g, *f M^P 

\zj^^\^fc<D-h . i2i°c, 2Q^m. -mB^m^mm^'^x^xmvjm 
m 1 1 

) 

^ ^ l^^^mmUi^^ (Dowex MARATHON WBA : ^7 -Jr 5 ;=& ) lOOg 
Rhizopus deiemar y — if 12. 5%7K^?^ ( ^ V — ^ : m 

mmm (tt) ) somu^iii^. 2 B^PsiM^^Mcttr^ ufc^. 5%y= 

240iDl(D?^T-fe- h :^ (-80t:) ^it=l$ t>#>!r tci^)P;t T?tSJ^?F0 

^UT. SUNTGA40S 4g. ;t7 7° y yU^Sg. ±tim^^t V — ■\f BOOm 
g. 7R240 M l^^Sfi-at'J^T. ^3O*'CT-480#rs1. if^^i^ (ISOrpm) L 

m I 2 

M 1 tmi 1 Xntcm:^4tmm ( Rhizopus deiemar ]) - if , U 
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#: : Dowex MARATHON WBA) 4. 8g. SUNTGA40S 28g, ^ ^) J\^m. 56g 
^30°C-T?48B#fBT. (ISOrpm) \^XKm^^fCo ^^^±^^fi-h 

SJC&?*fll^®{«9^t. fr ± IS ^ 1^1 D S W ^ ;!JD ;t sot: . 40''C . 50 
"C. eO'CT* 4 8 0 BtPBT, mW (130rpm) L T H $ „ 

S«^*D ;t 30°CT'48B^Fb1. (ISOrpm) UT^/t^^-^Tto 

1 -e # IS ^ -fk Rhizopus delemar ^ ^ ^ # rfi ^ 480B# Pb^ iJ^ i# b 
iifei^j^^ 480B#rBli*i#|tl 480B#r«T^i^ Lfc# fettii^it^ (%) 



3 0 4 3 % 5 4 % 10 2 

40 52 % 52% 95 

5 0 5 4 % 4 8 % 8 9 

60 50 % 33% 66 
* 8 



^[|ll-e#;^C ^^-fb Rhizopus delemax^^ ^#fa^T'480^FH^i^i^ b 

i^^^js^ 480B#FBmit Hij 480Bf r^mj^ f^^^nm (%) 



30 51 % 50% 98 

4 0 4 9 % 5 0 % 10 2 

5 0 5 4 % 5 0 % 9 3 
60 50 % 44% 88 



"c-e 4 8 0 Btfamit \^tz'^(Dm'\^mj]m(o 8 s ltv^^Co 

1 3 

^!)4T-<D^*lfJi!§:^:*^^, T y ^ K ^25% ^^i" 5 SUNTGA25 ( 
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UNTGA40S (T ^ ^ K >^40%^W h V ^' V -t V h\ - (tt 

) m) <b27. 5%(^8A8^ftfli^^lTV^5o 

(Dowex MARATHON WBA) # 7L W lat HI T' -5 , ^ ^ H ^ -ft: B# 

(om-^'itmm ^^ox . m2tmmi^. suntga4os^ 4 g ^ ;^ :7' y 
/u^8 g t (D m-^ m m ^ \^ X m^^tmm ^ ^ ^ 0. A8 e iiu ^ . 

sec 72 floral (130rpm) U T ^ JC& $ it i^c o 

^ 8k8<Dm'^ <D mm ^ ^ V tz h (o X h ^ . m 4 xi-iim \:^w-.n<D suntg 

A40S^^V^g#^^;^?^ SIU'bMtJigUTno-C'b, i^m^<D8k8(0 
fiJ-g-«27. 5%Tr L^^?'^ V^o — ^ 9 tC:^ UfcH^-fb^m ( 2 >fig* 
) TM* ^ IeI S JC& t> M t> ^ -f . ?ftJ3gff'0 8A8<Z>t!l^^38. 9%^Cl*-e 
i^ e6 S i T' ^ o 

S_9 

mmitmmomm^m* mm'^<D8k8(Dm^ (idoi%) 

1 / 2 , 21. 0 

1 25. 6 

2 38. 9 

* : mm^Mitm 1 (Dm:^^tmwioog vx ^ ]) y<--^n^ 
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w ft) 3 T^mm^f^^ammmtr-^m v^j:\^^mmmm t 'pmmmm 
it ^ ^ e y — if ^ ft >^ ^ -fr T . h V V ± V K 1 ^ 3 ii 

^i^<ir^#5 xs$r^ ^T&\^xno^h^ii^mt-r^m^mi\^um 

CO e ^M^^m^ummm. iSLXj-mmWit^ 1 s )ix±x — m'i^^f)> 2 
m<D±mt)'^. ma^m'p (D±mmmi^n \^x 3 0 nA%i^±x h ^ :i 
5 . mmw^^A 1 8 ^±x-mi^^i^ 3 u±<d « e mM^^^^am 
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6. ^mfitmmmtK mm.(D^mmmm. ^mmmm(D^m.T ;u 

8. j^^m 6 ~ 1 2 flg$rW-f-§ ■t'MJJifi^®?/^^ ^ y /I'^SLtJ^/ 

1 2. m^^^B^^. ^t/U 7^^-311/^ ( Mortierella ) M {Zl M i" 5 

1 3. ±l2^7Wx^:3^l^^ ( Mortierella ) M^Z. ^U^^ 
, ^/l^X ^ 1/ 7 (Subgenus Mort ierel la ) ^ -f- -5 ^ ^ 

14. h y y -ir y 1 . 3 ^itc if^fli^^;^^ 2it\z.mmm. 
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V ± V K ^ 3 0 - 9 0 moi %^^-t^mmx\t h y y -fe y k„ 

>^;}-N^-y-y/u>M. 6, 9 - :^ ^ ^ 8, 11-^ 

?fi X h y iJ^' y i? y k o 

16. h y y -fe: y 1 , 3 ^Sfc: ^-^flUK^Tj^ 2m^T=7^ 

K vg^dsjg-g- bfc h y y -ir y 2 5 moi %u±'^m-t^mmy. 
(4 h y y -fe y k „ 

17. hyi/y-feyKoi, z \tL\'L^m.ii^mmt^ . 2 ^ 
-v-yyi/v^^js^-a-u^chy^y-fey KiSrSmoi %j^±-^tf?ft 
J3g X « h y y -fe y k o 

18. hyi/y-iryK<^i. 3 ^ifc 't'^jji^^^;^^^ 2^41^:5. s 
. ii-^-r3-y-Hy^>'^;&sjig^Lfchyi/y-fey K^smoi % 
j^xi-^tp^feflixtt h y i5^y-fey Ko 

1 9. ffj^t^i 4~i 8 (D\,^iri^f)^ 1 ^^^t^M.(ommy.\-t V y i/" 

2 0. stiis^t p"p#i^ifey5^ ^H^ti^D^p. m«Miitj^p"p. ^m]R.m 
2i.if^^i4~i8 <D\,^-rtii3^ 1 ^\zum(r>mmx\^ v y ^ 

2 2. {i^/^< ^^'b l^Olf^^l 4~1 8 (D\^-fflt^ 

i^P^-^t^iiLfctl3tt(^ti^^ifi^Lfc?&i^^^^:tp"po 
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